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TITLE OP THE rNVENTION 

AMINOALKYLPHENOLS, METHODS OF USING AND MAKING THE SAME 

R ACKGROUND OF THE INVENTION 
5 Historically, malaria infections were controlled with quinoline-based 

alkaloids from the cinchona tree, particularly quinine, hisufficient supplies of quinine 

and the need to protect troops fighting in malaria-endemic regions fueled researchers 

to discover synthetic quinoline-based antimalarial agents. This effort led to a series of 

antimalarial compounds including chlcMoquine which has been the mainstay of 
10 antimalarial therapy since its introduction in 1945. Parallel medicinal chemistry 

efforts in the 19408 led to clinical evaluation of several phenolic Mannich bases as 

potential malarial agents. 

However, the em^ence of drug resistant strains of Plasmodium has 

caused many of the safest and least expensive antimalarial drugs to lose their 
15 effectiveness in many areas of the world. Therefore, there is a continued need to 

discover and develop antimalarial a^ts that are effective against new and old strains 

of Plasmodium. 

The present invention relates to aminoalkylphenols, compositions 
containing an aminoaUcylphenol as the active ingredient and methods of treating 

20 malaria. The compounds of this invCTition are antiprotozoal agents effective in vivo 
and in vitro against protozoa of the genus Plasmodium (P. falciparum, P. bergei, 
etc.,), the infectious agent responsible for malaria. The compounds of this invention 
are phenolic Mannich base derivatives, a class of chemical substances that have been 
intensely studied for many years for thrar antimalarial properties. See Burckhalter, 

25 J.H., et al., /. Am. Chem. Soc, 1946 Vol. 68, 1894-1901, and 1948, Vol. 70, 1363- 
1373, Duncan, W.G., et al., J. Med. Chem. 1969, 12, 711-112, and RY. Wiselogle, 
Ed.; Survey of Antimalarial Drugs, 1941-1945, Vols. I and H, Edwards Bros., Ann 
Arbor, ML Aminoalkylphenols are also discussed U.S. Patent No. 3,794,734, issued 
February 26, 1974 and Stokker, G.E., et al., /. Med Chem. 1980, 23, UU-T7. 

30 

SUMMARY OF THE INVENTION 

The present invention relates to Mannich base antimalarial 
aminoalkylphenol compounds and their use against protozoa of the genus 
Plasmodium, particularly emerging strains of drug-resistant Plasmodia. This 
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invention further relatses to compositions containing such compounds and a process 
for making the compounds. This and other aspects of the invention are realized upon 
review of the entire specification. 

5 

nKTAn drsc ription of the invention 

In accordance with the present invention theie are disclosed 
aminoalkylphenol compounds having stmctural formula I: 



10 




wherein, 

r5, Rla and Rl independently are hydrogen, Ci-6 alkyl, halo, Ci-6 alkoxy, C3-10 
15 cycloalkyl, C6-10 aryl, and trihalovinyl, said aryl optionally substituted with 1-3 
groups of Ra; 

R2 is hydrogen, Ci-6 alkyl, and C3-10 cycloalkyl; taken toother with any 
intervening atoms can form a 3 to 7 membered carbocyclic or heterocyclic ring 
20 saturated or unsaturated, said heterocyclic ring containing 1-2 heteroatoms 
independently chosen from O, C(0), S, SO, SO2, N, or NR2a and optionally 
substituted by 1-3 Ra groups; 

R2a is hydrogen, and Ci-6 alkyl; 

25 

r3 and R3a are independently hydrogen, halo, C1.6 alkyl, C3-10 cycloalkyl, and C6- 
10 aryl, said aryl and alkyl optionally substituted with 1-3 groups of Ra; or 

r3 and R3a taken together with any intervening atoms can form a 3 to 7 membered 
30 carbocyclic or heterocyclic ring saturated or unsaturated, said heterocyclic ring 
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5 



10 



containing 1-2 heteroatoms independently chosen from O, C(0), S, SO, SO2, N, or 
NR2a and optionally substituted by 1-3 Ra groups; 

R4 is hydrogen, halo, Ci-6 alkyl, and tiihaloalkyl; 

Ra represents Ci-6 alkoxy, Ci-6 alkyl, CF3, nitro, amino, cyano, C1.6 alkylamino, or 
halogen; and 

n represents 1-3; 

or a pharmaceutically acceptable salt, enantiomer, or diasteriomer thereof. 

In one embodiment of this invention Rla and Rl independently are 
hydrogen, tert-butyl, 1,2,2-trichlorovinyl, phenyl, and all other variables are as 
originally desoibed. 

15 In anothCT embodiment of this invention R2 is hydrogen or Ci-4 alkyl, 

n is 1 and all other variables are as originally described. 

hi still another embodiment of this invention 

Rla and Rl independently are hydrogen, tert-butyl, 1,2,2-trichlorovinyl, or phenyl; 

r2 is hydrogen or Ci^ alkyl, n is 1 and all other variables are as originally described. 
20 Particular novel compounds of structural formula I which may be 

employed in the methods, uses and compositions of flie present invention, include: 

(1) 2-anadnomethyl-5-tert-butyl-3-phenylphenol 

(2) 2-aminomethyl-5-tert-butyl-3-(4-methylphenyl)phenol 

(3) 3,5-di-tert-butyl-2-[(ethylamino)methyl]phenol 
25 (4) 3,5-di-tert-butyl-2-[l-(ethylamino)ethyl]phenol 

(5) 3,5-di-'tert-butyl-2-[(methylaniino)methyl]phCTol 

(6) 3,5-bis(trichlorovinyl)-2-[(ethylamino)methyl]phenol 

(7) 3 ,5-di-tert-butyl-2-[(propylamino)methyl]phenol 

(8) 2-[(ethylamino)methyl]-5-(trichlQiovinyl)phenol 
30 (9) 3,5-di-tert-butyl-2-[(butylamino)methyl]phenol 

(10) 3,5-di-tert-butyl-2-[(cyclohexylammo)meth3«]phenol 

(1 1) 3,5-di-tert-butyl-2-[(hexylamino)methyl]phMol 

(12) 3,5-di-tert-butyl-2-[(octylamino)methyl]phenol 

(13) 3,5-di-tert-butyl-2-[(2-hydroxyethylamino)methyl]phenol 

35 (14) tert-butyl N-(2,4-di-tert-butyl-6-hydroxybenzyl)-beta-alaninate 
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(15) 3^-di-tert-butyl-2-[(2-dimethylaminoethylamino)methyl]phenol 

(16) 3^-<fi-tiert-butyl-2-[(3-phenylpropylamino)methyl]phenol 

(17) 3,5-di-tert-butyl-2-[(2-phenylethylainino)methyl]phenol 

(1 8) 3,5-di-tert-butyl-2-[(aUylanuno)methyl]phenol 
5 (19) 5-tert-butyl-2-[(ethylamino)methyl]phenol 

(20) 2-[(benzylaniino)methyl]-5-tert-butylphenol 

(21) 5-tert-butyl-2-[(cyclohexylamino)methyl]phenol 

(22) 2-[(cyclohexylainino)methyl]-5-(tiichlorovinyl)phenol 

(23) 5-tert-butyl-2-{ [(2-phenylethyl)amino]methyl } phenol 
10 (24) 2-[(benzylamino)methyl]-5-(trichlorovinyl)phenol 

(25) 3,5-<U-tcTt-butyl-2-[(decylaiiiino)methyl]phenol 

(26) 24(propylamino)methyl]-5-(trichloiovinyl^henol 

(27) 5-tert-biityl-2-[(propylainino)methyl]phenol 

(28) 5-tert-butyl-2-[(cyclopropylamino)inethyl]phenol 

15 (29) 5-tert-bxityl-2-[(l,23,4-tetrahydronaphthalen-l-ylanimo)methyl]^^ 

(30) 2-[(cyclopropylainino)inethyl]-5-(trichloiovinyI)pheaiol 

(31) 2-[(i80propylaniino)methyl]-5-(trichlorovinyl)phenol 

(32) 2-[(l,23,4-tetrahydronaphthalen-l-ylainmo)methyl]-5-(trichlorovinyl)phenol 

(33) 2-[(2,3-dihydro-lH-inden-l-ylamino)methyl]-5-(trichlorovinyl)phenol 
20 (34) 3,5-di-tert-butyl-2-({[(lR)-l-phenylethyl]aniino}methyl)phenol 

(35) 3,5-di-tert-butyl-2-{ [(l-naphthylmethyl)amino]methyl}phenol 

(36) 3,5-di-tert-butyl-2-{ [(2-naphthylmethyl)amino]methyl}phenol 

(37) 2-[(tert-butylainino)methyl]-5-(trichlorovinyl)phenol 

(38) 3,5-di-tert-butyl-2-[(l ,2,3,4-tetrahydronaphthalen-2-ylamino)methyl]phenol 
25 (39) 2-[(cyclohexylamino)methyl]-3-(trichlorovinyl)phenol 

(40) 3,5-di-tert-butyl-2-[(23-dihydro-lH-inden-2-ylamino)inethyl]phenol 

(41) 3,5-(fi-tert-butyl-2-{[(lR)-23-dihydro-lH-inden-l-ylaimno]methyl}phenol 

(42) 3,5-di-tert-butyl-2-{ [(lS)-2,3-dihydro-lH-inden-l-ylamino]methyl}phenol 

(43) 5-tert-bulyl-2-[(23-dihydro-lH-inden-2-ylaimno)methyl]phenol 
30 (44) 5-tert-butyl-2-{[(4-metiioxybenzyl)aimno]methyl}phenol 

(45) 5-tert-butyl-2-[(neopentylamino)methyl]phenol 

(46) 5-tert-butyl-2-{ [(3,3-dimethylbutyl)amino]methyl }phenoI 

(47) 5-tert-butyl-2-[2-(cyclohexylaniino)ethyl]phenol 

(48) 5-tert-butyl-2-[(2,3-dihydro-lH-inden-l-ylaimno)methyl]phenol 
3S (49) 5-tert-lmtyl-2-[(isopropylaimno)methyl]phenol 
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(50) 3,5-di-tert-butyl-2-[(decahydronaphthalen-2-ylaimno)methyl]phenol 

(51) 5-tert-butyl-2-[(isopentylainmo)methyl]phenol 

(52) 5-tert-butyl-2-[(isobiitylamino)methyl]phenol 

(53) 5-tert-butyl-2-(piperidin- l-ylmethyl)phenol 

5 (54) 3,5-di-tert-butyl-2-{[(2-pyridin-2-ylethyl)aimno]methyl}phenol 

(55) 3,5-di-tert-butyl-2-{[(2-pyridin-3-ylethyl)ainino]methyl}phenol 

(56) 3,5-di-tert-butyl-2-{ [(2-pyridin-4-ylethyl)ainino]methyl } phenol 

(57) 3,5-di-tert-butyl-2-[(tetrahydro-2H-pyran-4-ylaimno)methyl]phenol 

(58) 3,5-di-tert-butyl-2-{ [(cyclohexylmethyl)amino]methyl} phenol 
10 (59) 2-(aminomethyl)-3,5-di-tert-butylphenol 

(60) 5-tert-butyl-2-{ [(3-methoxybenzyl)ainino]niethyl}phenol 

(61) 2-(aniinoinethyl)-4-bromo-5-tert-butylphenol 

(62) ethyl N-(2,4-ditert-butyl-6-hydroxybenzyl)-beta-alaninate 

(63) 3-tert-butyl-2-(piperidin-l-ylmethyl)phenol 

15 (64) 3-tert-butyl-2-[(cyclohexylaniino)methyl]phenol 

(65) 2-[2-(cyclohexylamino)ethyl]-5-(trichlorovinyl)phenol 

(66) 3-tert-butyl-2-[2-(cyclohexylamino)ethyl]phenol 

(67) 3,5-di-tert-butyl-2-{[(tetrahydK>2H-pyran-2-yhnethyl)ainino]me 

(68) 3,5-di-tert-butyl-2-[2-(cyclohexylainino)ethyl]phenol 

20 (69) 3,5-di-tert-butyl-2-{[(3-furybiiethyI)amino]methyl}phenol 

(70) 2-[2-(benzylamino)ethyl]-3,5-ditert-butylphenol 

(71) 2-(Aminomethyl)-3-tert-butyl-5-methylphenol, 

(72) 3-(Aininoinethyl)-4,6-di-rert-butyl-4'-chlorobiphenyl-2-ol, 

(73) 4,6-Di-/ert-butyl-3-[(/erf-bu1ylaniino)methyl]-4'-chlorobiphenyl-2-ol, 
25 (74) 4,6-di-rert-butyl-3-[(butylaimno)methyl]-4'-chlorobiphenyl-2-ol, 

(75) 4,6-Di-terr-butyl-4'-<;Woro-3-[(dimethylamino)methyl]biphenyl-2-ol, 

(76) 4,6-Di-ferf-butyl-4'-chlQro-3-[(diethylaimno)methyl]biphenyl-2-ol, 
5-rcrr-butyl-2-[2-(dimethylaimno)ethyl]phenol, 

(78) 5-Teft-butyl-2-[2-(methylai)oino)ethyl]phenol, 
30 (79) 2-(2-Aininoethyl)-3^-di-tert-butylphenol, 

(80) 2-(Aminomethyl)-5-tert-butyl-3-methylphenol, 

(81) 2-(Aimnomethyl)-3^-bis(trichlorovinyl)phenol, 

(82) 2-(Aminomethyl)-5-(trichlarovmyl)phenol, 

(83) 3,5-Di-/ert-butyl-2-{[(l,4-<fioxan-2-yhnethyl)amino]methyl}phenol, 
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(84) 3>di-ferf-butyl-2-({ [(l,l-<fioxidotetrahydio-3- 
thienyl)methyl]aimiio}methyl)phenol, 

(85) 5-{[(2,4-di-tert-butyl-6-hydroxybenzyl)amino]methyl}-2,4-dihydro-3if-l,2,4- 
triazol-3-one, 

5 (86) 2-(l-Aminoethyl)-3,5-di-ferf-butylphenol, 

(87) 3,5-Di-rerf-butyl-2-[l-(ethylaimno)ethyl]phenol, 

(88) 3,5-Di-ferf-butyl-2-[(propylainino)methyl]phenol, 

(89) 3,5-Di-ferf-butyl-2-{ [(pyrazin-2-ylmethyU)amino]methyl}phenol, 

(90) 2-(aminoxnethyl)-3,5-di-tert-butylphenol hydrochloride, 

10 (91) 2-Aininoinethyl-5-fe/t-butylphenol hydrochloride, 

and pharmaceutically acceptable salts thereof. 

The compounds of the present invraition may have asymmetric 

centers, chiral axes and chiral planes, and occur as racemates, racemic 
mixtures, and as individual diastereomers, with all possible isomers, including 

15 optical isomers, being included in the present invention. (See EJL. Eliel and 
S.H. Wilen Stereochemistry of Carbon Compounds (John Wiley and Sons, 
New York 1994), in particular pages 1119-1190). 

When any variable (e.g. aryl, heterocycle, r2 etc.) occurs more 
than one tune in any constituent, its definition on each occurrence is independent at 

20 every other occurrence. Also, combmations of substituents/or variables are 
permissible only if such combinations result in stable compounds. 

The term "alkyl" refers to a monovalent alkane (hydrocarbon) derived 
radical containing from 1 to 15 carbon atoms unless otherwise defined. It may be 
straight or branched. Preferred alkyl groups include lower alkyls which have from 1 

25 to 6 carbon atoms such as methyl, ethyl, propyl, isopropyl, butyl and t-butyl. When 
substituted, alkyl groups may be substituted with up to 3 substituent groups, selected 
from the groups as herein defined, at any available point of attachment. When the 
alkyl group is said to be substituted with an alkyl group, this is used interchangeably 

with "branched alkyl group". 
30 Cycloallyl is a species of aUcyl containing from 3 to 

15 carbon atoms, witiiout alternating or resonating double bonds between carbon 
atoms. It may contain from 1 to 4 rings which are fused. Preferred cycloalkyl groups 
are cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. When substituted, cycloalkyl 
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groups may be substituted with up to 3 substituents which are defined herein by the 
definition of aSkyh 

The term "alkoxy" refers to those hydrocarbon groups having an 
oxygen bridge and being in either a straight or branched configuration and if two or 
more carbon atoms in length, they may include a double or a triple bond. Exemplary 
of such alkoxy groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
tertiary butoxy, pentoxy, isopentoxy, hexoxy, isohexoxy allyloxy, propargyloxy, and 
the like. 



"BMogen" or "halo" as used herein means fluoro, chloro, bromo and 

iodo. 

The term "alkenyl" refers to a hydrocarbon radical straight, branched 
or cyclic containing from 2 to 10 carbon atoms and at least one carbon to carbon 
double bond. Preferred alkenyl groups mclude ethenyl, piopenyl, butenyl and 
15 cyclohexenyl. Preferably, alkenyl is C2-C6 alkenyl. 

Preferably, alkynyl is C2-C6 alkynyl. 

As used herein, "aryl" is intended to mean any stable monocyclic or 
bicyclic carbon ring of up to 7 members in each ring, wherein at least one ring is 
aromatic. Examples of such aryl elements include phenyl, naphthyl, 

20 tetrahydronaphthyl, indanyl, biphenyl, phenanthryl, anthryl or acenaphfliyl. 

The term heterocycle or heterocyclic, as used herein, represents 
a stable 5- to 7-membered monocyclic or stable 8- to 11-membered bicyclic 
heterocyclic ring which is either saturated or unsaturated, and which consists of 
carbon atoms and from one to four heteroatoms selected from the group consisting 

25 of N, O, and S, and including any bicyclic group in which any of the above-defined 
heterocyclic rings is fused to a benzene ring. The heterocyclic ring ixiay be attached 
at any heteroatom or carbon atom which results in the creation of a stable structure. 
The term heterocycle or heterocyclic includes heteroaryl moieties. Examples of such 
heterocyclic elements include, but are not limited to, azepinyl, benzimidazolyl, 

30 benzisoxazolyl, benzofiirazanyl, benzopyranyl, benzothiopyranyl, benzofuryl, 
benzothiazolyl, benzothienyl, benzoxazolyl, chromanyl, ciimolinyl, 
dihydrobenzofuryl, dihydrobenzothienyl, dihydrobenzothiopyranyl, 
dihydrobenzothiopyranyl sulfone, 1,3-dioxolanyl, furyl, imidazolidinyl, imidazolinyl, 
imidazolyl, indolinyl, indolyl, isochromanyl, isoindolinyl, isoquinolinyl, 

35 isothiazolidinyl, isothiazolyl, isothiazoUdinyl, morpholinyl, naphthyridinyl. 
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oxadiazolyl, 2-oxoazepinyl, oxazolyl, 2-oxopiperazinyl, 2-oxopiperciinyl, 2- 
oxopytroUdinyl, piperidyl, piperazinyl, pyridyl, pyrazinyl, pyrazoUdinyl, pyrazolyl, 
pyridazinyl, pyrimidinyl, pyrrolidinyl, pyrrolyl, quinazolinyl, qmnolinyl, quinoxalinyl, 
tetrahydrofuryl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, thiamorpholinyl, 
5 thiamorpholinyl sulfoxide, thiazolyl, thiazolinyl, thienofuryl, thienothienyl, and 

thienyl. An embodiment of the examples of such heterocyclic elements include, but 
are not limited to, azepinyl, benzimidazolyl, benzisoxazolyl, benzofurazanyl, 
benzopyranyl, benzothiopyranyl, benzofuryl, benzothiazolyl, benzothienyl, 
benzoxazolyl, chromanyl, cinnolinyl, dihydrobenzofuryl, dihydrobenzothienyl, 
10 dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, furyl, imidazolidinyl, 

imidazolinyl, imidazolyl, indolinyl, indolyl, isochromanyl, isomdolinyl, isoquinolinyl, 
isothiazolidinyl, isothiazolyl, isothiazolidinyl, morpholinyl, naphthyridinyl, 
oxadiazolyl, 2-oxoazepinyl, oxazolyl, 2-oxopiperazinyl, 2-oxopiperdinyl, 2- 
oxopyrrolidinyl, piperidyl, piperazmyl, pyridyl, 2-pyridinonyl, pyrazinyl, 
15 pyrazoUdinyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrroUdinyl, pycrolyl, quinazolinyl, 
quinolinyl, quinoxalinyl, tetrahydrofuryl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, thiamorpholinyl, thiamorpholinyl sxilfoxide, thiazolyl, 
thiazolinyl, thienofuryl, thienothienyl, thienyl and triazolyl. 

Preferably, heterocycle is selected from 2-azepinonyl, benzimidazolyl, 
20 2-diazapinonyl, imidazolyl, 2-imidazolidinonyl, indolyl, isoquinolinyl, morpholinyl, 
piperidyl, piperazinyl, pyridyl, pyrrolidinyl, 2-piperidinonyl, 2-pyrimidinonyl, 2- 
pyrollidinonyl, quinolinyl, tetrahydrofuryl, tetrahydroisoquinolinyl, and thienyl. 

As used herein, "heteroaryl" is intended to mean any stable monocyclic 
or bicyclic carbon ring of up to 7 members in each ring, wherein at least one ring is 
25 aromatic and wherein from one to four carbon atoms are replaced by heteroatoms 
selected from the group consisting of N, O, and S. Examples of such heterocyclic 
elements include, but are not United to, benzimidazolyl, benzisoxazolyl, 
benzofurazanyl, benzopyranyl, benzothiopyranyl, benzofuryl, benzothiazolyl, 
benzothienyl, benzoxazolyl, chromanyl, cinnolinyl, dihydrobenzofuryl, 
30 dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, 
fiiryl, imidazolyl, indolinyl, indolyl, isochromanyl, isoindolinyl, isoquinolinyl, 
isothiazolyl, naphthyridinyl, oxadiazolyl, pyridyl, pyrazinyl, pyrazolyl, pyridazinyl, 
pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinoxalinyl, tetrahydroisoquinolinyl, 
tetrahydroquinolinyl, thiazolyl, thienofuryl, thienothienyl, thienyl and triazolyl. 
35 As used herein, unless otherwise specifically defined, 
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substituted alkyl, substituted cycloalkyl, substituted aroyl, substituted aryl, substituted 
heteroaroyl, substituted heteroaryl, substituted arylsulfonyl, substituted heteroaryl- 
sulfonyl and substituted heterocycle include moieties containing from 1 to 3 
substituents in addition to the point of attachment to the rest of the compound. 
5 Preferably, such substituents are selected from the group which includes but is not 
Umited to F, CI, Br, CF3, NH2, NCCi-Cg alkyl)2, NO2, CN, (Ci-Cg alkyl)0-, 
(aryl)0-, -OH, (Ci^Cg alkyl)S(OV, (Ci-Cg alkyl)C(0)NH-, H2N-C(NH)-, (CrCg 
alkyl)C(O)-, (Ci^Cg alkyl)OC(0)-, (Ci^Cg alkyl)OC(0)NH-, phenyl, pyridyl, 
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, thienyl, furyl, isofliiazolyl and C1-C20 

10 alkyl. 

When a functional group is termed "protected", this means that the 
group is in modified form to preclude imdesired side reactions at the protected site. 
Suitable protecting groups for the compounds of the present invention will be 
recognized from the present application taking into account the level of skill in the art, 

15 and witih reference to standard textbooks, such as Greene, T. W. et al. Protective 
Groups in Organic Synthesis Wiley, New York (1991), Examples of suitable 
protecting groups are contained throughout the specification. 

For use in medicine, the salts of the aminoalkylphenols of formula I 
will be pharmaceutically acceptable salts. Other salts may, however, be useful in the 

20 preparation of the compounds according to the invention or of their pharmaceutically 
acceptable salts. When the compound of the present invention is acidic, suitable 
"pharmaceutically acceptable salts" refers to salts prepared form pharmaceutically 
acceptable non-toxic bases including inorganic bases and organic bases. Salts derived 
from inorganic bases include almninum, ammonium, calcium, copper, ferric, ferrous, 

25 lithium, magnesium, manganic salts, manganous, potassium, sodium, zinc and the 
like. Particularly preferred are the ammonium, calcium, magnesium, potassium and 
sodium salts. Salts derived from pharmaceutically acceptable organic non-toxic bases 
include salts of primary, secondary and tertiary amines, substituted amines including 
naturally occurring substituted amines, cyclic amines and basic ion exchange resins, 

30 such as arginine, betaine caffeine, choline, NJ^^-dibenzylethylenediamine, 

diethylamine, 2-diethylaininoethanol, 2-dimethylaminoethanol, ethanolamine, 
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, 
histidine, hydrabamine, isopropylamine, lysine, methylglucamine, morpholine, 
piperazine, piperidine, polyamine resins, procaine, purines, theobromine, 

35 triethylamine, trimethylamine tripropylamine, tromethamine and the like. 
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When the compound of the present invention is basic, salts may be 
prepared from pharmaceutically acceptable non-toxic acids, including inorganic and 
organic acids. Such acids include acetic, benzenesulfonic, benzoic, camphorsulfonic, 
citric, ethanesulfonic, fumaric, gluconic, glutanciic, hydrobromic, hydrochloric, 
5 isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, nitric, pamoic, 
pantothenic, phosphoric, succinic, sulfuric, tartaric, p-toluenesulfonic acid and the 
like. Particularly preferred are citric, hydrobromic, hydrochloric, nMleic, phosphoric, 
sulfuric and tartaric acids. 

The preparation of the pharmaceutically acceptable salts described 
10 above and other typical pharmaceutically acceptable salts is more fuUy described by 
Berg et al, *Tharmaceutical Salts," J. Pharm. Scu, 1977:66:1-19. 

It will also be noted that the compounds of ttie present invention are 
potentially internal salts or zwitterions, since under physiological conditions a 
deprotonated acidic moiety in the compound, such as a carboxyl group, may be 
15 anionic, and this electronic charge might then be balanced off internally against the 
cationic charge of a protonated or alkylated basic moiety, such as a quaternary 
nitrogen atom. 

The compounds of this invention may be administered to mammals, 
preferably humans, either alone or, preferably, in combination with pharmaceutically 
20 acceptable carriers, excipients or diluents, in a pharmaceutical composition, according 
to standard pharmaceutical practice. The compounds can be administered orally or 
parenterally, including the intravenous, intramuscular, intraperitoneal, subcutaneous, 
rectal and topical routes of administration. 

As used herein, the term "composition" is intended to encompass a 
25 product comprising the specified ingredients in the specific amounts, as well as any 
product which results, directly or indirectly, from combination of the specific 
ingredients in the specified amounts. 

The pharmaceutical compositions containing the active ingredient may 
be in a form suitable for oral use, for example, as tablets, troches, lozenges, aqueous 
30 or oily suspensions, dispersible powders or granules, emulsions, hard or soft capsules, 
or syrups or elixirs. Compositions intended for oral use may be prepared according to 
any method known to the art for the nMnufacture of pharmaceutical compositions and 
such compositions may contain one or more agents selected from the group consisting 
of sweetening agents, flavoring agents, coloring agents and preserving agents in order 
35 to provide pharmaceutically elegant and palatable preparations. Tablets contain the 
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active ingredient in admixture with non-toxic pharmaceutically acceptable excipients 
which are suitable for the manufacture of tablets. These excipients may be for 
example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, 
calcium phosphate or sodium phosphate; granulating and disintegrating agents, for 

5 example, microcrystalline cellulose, sodium crosscarmellose, com starch, or alginic 
acid; binding agents, for example starch, gelatin, polyvinyl-pyrrolidone or acacia, and 
lubricating agents, for example, magnesium stearate, stearic acid or talc. The tablets 
may be uncoated or they may be coated by known techniques to mask the unpleasant 
taste of the drag or delay disintegration and absorption in the gastrointestinal tract and 

10 thereby provide a sustained action over a longer period. For example, a water soluble 
taste masking material such as hydroxypropyl-methylcellulose or 
hydroxypropylcellulose, or a time delay material such as ethyl cellulose, cellulose 
acetate buryrate may be employed. 

Formulations for oral use may also be presented as hard gelatin 

15 capsules wherein the active ingredient is mixed with an inert solid diluent, for 

example, calcium carbonate, calcium phosphate or kaolin, or as soft gelatin capsules 
wherein the active ingredient is mixed with water soluble carrier such as 
polyethyleneglycol or an oil medium, for example peanut oil, liquid paraffin, or olive 
oil. 

20 Aqueous suspensions contain the active material in admixture with 

excipients suitable for the manufacture of aqueous suspensions. Such excipients are 
suspending agents, for example sodium carboxymethylcellulose, methylcellulose, 
hydroxypropylmethyl-cellulose, sodixam alginate, polyvinyl-pyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring 

25 phosphatide, for example lecithin, or condensation products of an alkylene oxide with 
fatty acids, for example polyoxyethylene stearate, or condensation products of 
ethylene oxide with long chain aliphatic alcohols, for example heptadecaethylene- 
oxycetanol, or condensation products of ethylene oxide with partial esters derived 
from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 

30 condensation products of ethylene oxide with partial esters derived from fatty acids 
and hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous 
suspensions may also contain one or more preservatives, for example ethyl, or n- 
propyl p-hydroxybenzoate, one or more coloring agents, one or more flavoring agents, 
and one or more sweetening agents, such as sucrose, saccharin or aspartame. 
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Oily suspensions may be formulated by suspending the active 
ingredient in a vegetable oil, for example arachis oil, olive oil, sesame oil or coconut 
oil, or in mineral oil such as Uquid paraffin. The oily suspensions may contain a 
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening 
5 agents such as those set forth above, and flavoring agents may be added to provide a 
palatable oral preparation. These compositions may be preserved by the addition of 
an anti-oxidant such as butylated hydroxyanisole or alpha-tocopherol. 

Dispersible powders and granules suitable for preparation of an 
aqueous suspension by the addition of water provide the active ingredient in 

10 admixture with a dispersing or wetting agent, suspending agent and one or more 
preservatives. Suitable dispersing or wetting agents and suspending agents are 
exemplified by those already mentioned above. Additional exdpients, for example 
sweetening, flavoring and coloring agents, may also be present. These compositions 
may be preserved by the addition of an anti-oxidant such as ascoibic acid. 

15 The pharmaceutical compositions of the invention may also be 

in the form of an oil-in-water emulsions. The oily phase may be a vegetable oil, 
for example olive oil or arachis oil, or a mineral oil, for example liquid paraffin 
or mixtures of these. Suitable emulsifying agents may be naturally-occurring 
phosphatides, for example soy bean lecithin, and esters or partial esters derived 

20 from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and 
condensation products of the said partial esters with ethylene oxide, for example 
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening, 
flavoring agents, preservatives and antioxidants. 

Syrups and elixire may be formulated with sweetaaing agents, for 

25 example glycerol, propylene glycol, sorbitol or sucrose. Such fomiulations may also 
contain a demulcent, a preservative, flavoring and coloring agents and antioxidant. 

The pharmaceutical compositions may be in the fomi of a sterile 
injectable aqueous solutions. Among the acceptable vehicles and solvents that may be 
employed are water. Ringer's solution and isotonic sodium chloride solution. 

30 The sterile injectable preparation may also be a sterile injectable oil-in- 

water microemulsion where the active ingredient is dissolved in tfie oily phase. For 
example, the active ingredient may be first dissolved in a iruxture of soybean oil and 
lecithin. The oil solution then introduced into a water and glycCTol mixture and 
processed to form a microemulation. 
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The phaimaceutical compositions may be in the fonn of a sterile 
injectable aqueous or oleagenous suspension for intramuscular and subcutaneous 
administration. This suspension may be formulated according to the known art using 
those suitable dispersing or wetting agents and suspending agents which have been 
5 mentioned above. The sterile injectable preparation may also be a sterile injectable 
solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for 
example as a solution in 1,3-butane diol. In addition, sterile, fixed oils are 
conventionally employed as a solvent or suspending medium. For this purpose any 
bland fixed oil may be employed including synthetic mono- or diglycerides. In 
10 addition, fatty acids such as oleic acid find use in the preparation of injectables. 

Compotmds of Formula I may also be administered in the form of 
a suppositories for rectal administration of the drug. These compositions can be 
prepared by mixing the drag with a suitable non-irritating exdpient which is solid at 
ordinary temperatures but liquid at the rectal temperature and wiU therefore melt m 
15 the rectum to release the drag. Such materials include cocoa butter, glycerinated 
gelatin, hydiogenated vegetable oUs, mixtures of polyethylene glycols of various 
molecular weights and fatty acid esters of polyethylene glycol. 

When a compound according to this invention is administered into a 
humian subject, the daily dosage will normally be determined by the prescribing 
20 physician with the dosage generally varying according to the age, weight, sex and 
response of the individual patient, as weU as the severity of tiie patient's symptoms. 

In one exemplary appUcation, a suitable amovint of compound is 
administered to a mammal undergoing treatment for malaria. Administration occurs 
in an amount between about O.I mg/kg of body weight to about 60 mg/kg of body 
25 weight per day, preferably of between 0.5 mg/kg of body weight to about 40 mg/kg of 
body weight per day. 

It is also within the scope of this invention to combine the compounds 
of this invention with one or more known anti-malarial agents such as Chloroquine, 
Fansidar, Amodiaquine, Quinine, Halofantiine, Mefloquine, Artemether/Artesunate 
30 and Malarone. 

Compositions containing the active ingredients of this invention as 
well as a method for making some of the compounds of formula I are found in US 
Patent No. 3,794,734, issued Febraary 26, 1974 and incorporated by reference herein. 

The following examples are illustrative of how to prepare various other 
35 novel active ingredients of this mvention. However, said examples are merely 
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iUustrative and should not be construed as limiting the scope of the invention. All 
substituents arc as defined above unless indicated otherwise. 

A preferred synthesis of tb& novel compounds of this invention is 
shown in reaction Scheme 1 when it is desired that the nitrogen atom of the amino- 
5 substituted sidechain be separated from the phenol ring by one carbon atom (n = 1 in 
general formula I). This process involves a Tchemiac-Einhom amidoalkylation 
reaction of the phenol of general formula 1 with an iV-alkoxymethylamide of general 
formula 2. The amidoalkylation reaction is generally conducted under acidic reaction 
conditions which promote the ionization of the alpha-alkoxy group ftom the amide 
10 and produces an acyliminium ion. Acyliminium ions are electrophiUc species capable 
of effecting an electrophilic aromatic substitution reaction of the phenol of general 
formula 1 and the amidoalkylated phenol of general formula 3 is the product. As 
stated above, the reaction is conducted undo: acidic conditions. For instance, the 
reaction of the phenol of general formula 1 and the amide of general formula 2 may be 
15 conducted in solution of an organic acid such as acetic acid. The reaction is promoted 
by addition of a strong mineral acid such as hydrochloric or sulfuric acid The 
reaction maybe conducted at a variety of temperatiires which depend on the relative 
reactivity of the phenol (1) and flie amide (2) that are selected. Typically tiie reaction 
is conducted at ambient temperatiire for periods of a few hours to a few days. 
20 Alternatively, the acidic solvent chosen for the reaction can be a stronger acid such as 
trifluoracetic add. In this case it is often not necessary to add a mineral acid to 
promote the amidoalkylation reaction. Here again, while the optimal reaction 
temperatures and times will depend on the choices of the phenol (1) and tiie amide (2) 
tiiat are selected, fiequentiy tiiese reactions are conducted at ambient temperatiire for a 
25 period of a few hours to a few days. 

As shown in reaction Scheme 1, the next step in the synthesis of tiie 
novel compounds of general formula I is tiie hydrolysis of tiie amide from tiie 
intermediate of general formula 3. This hydrolysis reaction is generaUy conducted in 
acidic conditions at elevated temperatiires. For instance, the amide 3 generally 
30 undergoes complete hydrolysis when heated in tiie presence of a mineral acid such as 
aqueous hydrochloric or sulfuric acid. The reaction is generaUy conducted at 
temperatiires between ambient temperatiire and 100°C for periods of a few hours to 
one day, and a co-solvent such as an alcohol is usually added to tiie reaction mixtiire. 
As can be seai in reaction Scheme 1, tiie substitiient labeled X is not incorporated into 
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the product of general formxxla I. However the hydrolysis of the intermediate of 
general formula 3 may be accelerated when the group X is a halogen atom. Thus it is 
preferred to utilize the reagent of general formula 2 with X equal to a halogen atom in 
the first step of the sequence when it is convenient to do so. 

Scheme 1 

2 



OH 



RO^ 




OHR3a r3 o 



acidic conditions 




acidic 
hydrolysis 




4 (I; where n=1) 



Reaction Scheme 2 illustrates one method for introducing additional 
suhstituents onto the amine-containing sidechain of compounds of general formula I. 

10 In this case a compound of general formula 5 (I; wherein are both hydrogen) is 
subjected to reductive amination with an aldehyde or ketone of general formula 6. 
Hie reductive amination may be conducted by one of the many methods for this 
transformation that are known in organic synthesis. For instance, the amine of general 
formula 5 and the carbonyl compound of general formula 6 are reacted under 

15 conditions which promote the foraoation of an imine, which is then reduced to afford 
the product of general formula 7 using a reducing agent such as sodium 
cyanoborohydride or sodium triacetoxyborohydride. A variety of solvents may be 
employed for this reaction. For instance, when sodium cyanoborohydride is used as 
the redudng agent, methanol is a frequently used as solvent. Alternatively, when 

20 sodium triacetoxyborohydride is the chosen reducing agent, then aprotic solvents such 
as dichloromethane, 1,2-dichloroethane or toluene are generally used. It is 
occasionally advantageous to conduct the reaction in two stages. Often, the amine of 
general formula 5 and the carbonyl compound of general formula 6 are initially 
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induced to form an imine intermediate. The progress of this step may be monitored 
spectroscopically or chiomatographically (e.g. by TLC). Upon completion of imine 
formation, the reducing agent is then added and the reduction of the imine proceeds to 
produce the product of general formula 7. 

5 

Scheme 2 




10 Reaction Scheme 3 illustrates an alternative mediod for introducing 

additional substituents onto the amine-containing sidechain of compounds of general 
formula I. In this case, an amine of general formula 8 (I; wherein R^, and R^' are 
all hydrogen) is first oxidized using a modification of the Soramelet reaction to afford 
a substituted salicyMdehyde derivative of general foraiula 9. The salicylaldehyde 9 is 

15 then subjected to reductive amination with a primary or secondary amine of general 
formula 10 to afford compounds of general formula 11 (I; where R^ and R^" equal 
hydros). Hie oxidation step is accomplished by heating tiie amine of graieral 
formula 8 with hexamethylenetetramine in an aqueous acidic solvent such as a 
mixture of water and acetic acid. The reaction is conducted at elevated temperatures, 

20 for instance between 100-150°C for a period of several hours. The reductive 

amination of the aldehyde of general formula 9 witii an amine of general formula 10 is 
conducted in a manner similar to tiie reductive amination described for compounds of 
general formula 5 and 6 in reaction Scheme 2. Typically compounds 9 and 10 are 
reacted together under conditions that promote formation of an imine and then a 

25 reducing agent such as sodixim triacetoxyborohydride is added to effect reduction of 
the imine and formation of the compound of general formula 11. Finally, it is 
recognized that alternative syntiietic methodologies known in organic syntiiesis may 
offer advantages for the preparation of the intermediate salicylaldehyde of general 
formula 9. For instance, depending upon the selection of the other substituents in the 
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final product of general formula I, it may be advantageous to prepare the aldehyde of 
general formula 9 firom a phenol of general formula 1 using a Reimer-Tiemann 
reaction or a Duff reaction. 

5 Scheme 3 




Reaction Scheme 4 illustrates two additional synthetic methods for the 
10 modification of the amine-containing sidechains of the novel compounds of the 

present invention. In the first reaction, an amine of general formula 5 is reacted with 
an alkylating agent of formula 12 containing the R^ substituent In compounds of 
general formula 12, the group X is a leaving group such as a halogen, mesylate, 
triflate or the like. The reaction is conducted in a suitable organic solvent such as an 
15 alcohol, a halocarbon solvent etc., and the stoichiometry of the reagent 12 is 
controlled to afford either the mono- or Ws-alkylated derivatives 13a or 13b 
respectively. The reaction at the bottom of reaction Scheme 4 illustrates a two-step 
conversion of the compound of general formula 5 to a compound of general formula 
15. Jn the first step, the amine of general formula 5 is acylated with an acylating agent 
20 of general formula 14. The acylating agent 14 may be either a carboxylic acid halide 
or anhydride, a mixed-anhydride, or any activated ester typically used to effect the 
acylation reaction of an amine. In the second step of this sequence, the amide 
produced in the acylation step is reduced with a reagent capable of reducing amides to 
amines. For instance, reduction of the intermediate amide with lithium alimxinum 
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hydride or diborane in solvents such as THF produces the amine derivative of general 
formula 15. 

Scheme 4 




The following examples are illustrative of how to prepare various other 
novel active ingredients of this invention. However, said examples are merely 
illustrative and should not be construed as limiting the scope of the invention. 
10 General Procedures. 

The HPLC/MS analyses were preformed using a Micromass ZMD 
mass spectrometer coupled to an Agilent 1100 Series HPLC utilizing a YMC ODS-A 
4.6 X 50 mm column eluting at 2.5 mL/min with a solvent gradient of 10 to 95% B:A 
over 4.5 min, then 0.5 min at 95% B: solvent A = 0.06% TFA in water, solvent B = 
15 0.05% TFA in acetonitrile. 

Proton NMR spectra were obtained with a 400MHz Varian 
Spectrometer in CDCI3 or CD3OD and chemical shifts are reported as 6 using the 
deuterium of the solvent as standard and coupling constants are reported in hertz. 



20 EXAMPLE 1 

2-Aminomethvl-5-rgrf-butvlphenol hvdrochloride 
Step A: JV-(4-teyt-butvl-2-hvdroxvbenzvlV2-chloroacetamide 

A finely powdered mixture of 15 g (0.10 mol) of 3-rerf-butylphenol 
and 12.4 g (0.10 mol) of 7\^hydroxymethyl-2-chloroacetamide was added in portions 
25 to a vigorously stirred solution of 90 mL acetic acid and 10 mL (98%) sulfuric acid at 
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0°C. The reaction mixture was allowed to warm to room temperature over several 
hours, and stirring was maintained for a total of 20 hours. The reaction mixture was 
poured into ice-water, neutralized with saturated aqueous NaHCOs solution and 
extracted into CH2CI2. The organic extracts were combined, washed with brine, dried 

5 (N^04), filtered and evaporated. The residue was purified on a silica gel flash 
chromatography column eluted with 10-30% EtO Ac in hexane. Evaporation of the 
purified fractions and drying in vacuo afforded the title compound. 
StepB: ^^Ammom ethvl-5-/gyt-butvlpheno l hydrochloride 

To a solution of 50 mL ethanol and 15 mL cone, hydrochloric acid was 

10 added 3.58 g (0.014 mol) of the product of Step A and the reaction mixture was 
stirred and heated to 85°C using an external oil bath for 3 h. The reaction mixture 
was then cooled to room temperature and evaporated in vacuo. Excess water was 
removed from the product mixture by azeotropic distillation of added portions of 
toluene on a rotary evaporator. The residue was triturated with ether and dried 

15 overnight in vacuo to afford the title compound as a white crystalline solid. 
HPLC/MS: 162.7 [(M:+l)-NH3)];Rt = 1.55 min. 

EXAMPLE2 
5-te/t-Butyl-2-[(ethylamino)mefliyl]phenol 

20 To a solution of 0.10 g (0.39 namol) of the product of Step A in 

Example 1 in 2 mL of anhydrous THF was added 1 .95 mL (1 .95 mmol) of a 1 .0 M 
solution of lithium aluminum hydride in THF and the reaction mixture was stirred at 
room temperature for 30 min. The reaction mixture was cooled to room temperature 
and cautiously quenched with 10% aqueous citric acid. The resulting emulsion was 

25 repeatedly extracted with EtO Ac and CH2CI2. The combined organic layers were 

dried (Na2S04), filtered and evaporated. The residue was purified on preparative thin- 
layer chromatography plates eluted with CH2Cl2-MeOH-NH40H (95:4:1) to afford 
the title compound. 

HPLC/MS: 208.1 (M+1); Rt = 1.8 min. 

30 

EXAMPLE3 
2-r(Benzvlamino>methvn-5-terf-butvlphenol 

To a mixture of 0.216 g (1.0 mmol) of the product of Example 1 and 
0.108 g (0-1 mmol) of benzaldehyde suspended in 5 mL of 1,2-dichloroethane was 
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added 0.5 mL acetic add and 1 g of finely powdered 4A molecular sieves. The 
reaction mixture was stitred under a nitrogen atmosphere at room temperature 
ovemi^t, then 1.12 g (5 mmol) of sodium triacetoxyborohydride was added. The 
reaction was then stirred an addition day at room temperature, then diluted with 

5 CH2CI2 and MeOH. The mixture was filtered through a pad of Celite filter aid eluted 
with CH2CI2, and the filtrate was washed with saturated aq. NaHCOs- The organic 
layer was the separated, dried (Na2S04), filtered and evaporated in vacuo. The 
residue was purified on a flash chromatography column eluted with CH2Cl2-MeOH- 
NH4OH (97:2:1) to afford the title compound. 

10 HPLC/MS: 270.1 (M+l); Rt = 2.2 min. 

EXAMPLES 4-7 

Using the procedure described in Example 3 above, reductive amination of the 
product of Example 1 with the appropriate aldehyde or ketone afforded the following 
15 compounds: 



Ex.# 


Compound 


HPLC-MS 
m/z (M+l); Rt 
(min) 


4 


5-fcif-Butyl-2-[(cyclohexylainino)methyl]phraiol 


262.1; 2.2 


5 


5-terr-Butyl-2-{[(2-phenylethyl)aimno]methyl}phenol 


284.0; 2.5 


6 


5-/CTt-Butyl-2-[(23-<fihydn)-lH-inden-2-ylaimno)methyl]phenol 


296.1; 2.5 


7 


5-terr-Butyl-2-{[(3-me1hoxybenzyl)aiiiino]iiictihiyl}phenol 


300.1; 2.4 



EXAMPLES 
5-fe?t-Butvl-2-r(propvlamino')methvnphenol 

20 Step A: 4-terf-Butvl-2-hvdroxvbenzaldehvde 

To a solution of 1.5 g (6.9 mmol) of the product of Example 1 in 15 
mL of HOAC-H2O (11:3) was added 1.17 g (8.3 mmol) of hexamethylenetetramine 
dissolved in 3 mL water. The reaction mixture was magnetically stirred and heated at 
130°C for 3 h at which point 13.5 mL of a 2:1 soluticm of cone, hydrochloric acid and 

25 water was added. The reaction mixture was heated for an additional 10 min at 130°C, 
then cooled to room tenqaeratuie and the acetic acid was removed on a rotary 
evaporator. The lesidue was partitioned between EtOAc and water, then extracted 
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and the organic layers were combined and dried (Na2S04). The filtrate was passed 
through a layer of Celite filter aid mixed with silica gel to remove polar impurities, 
then evaporated. The residual oil was dried in vacuo and subsequently used in the 
next step without further purification. 
5 StepB: 5"rgyt-Butvl-2-rfpropvlamino)methvnphenol 

To a mixture of 0.178 g (0.1 nomol) of the product of Step A and 0,206 
g (3.5 mmol) of n-propylamine dissolved in 10 mL of CH2CI2 was added 0.5 g of 
finely powdered 4A molecular sieves. The reaction mixture was stirred under a 
nitrogen atmosphere at room temperature overnight, then 0.53 g (2.5 mmol) of 

10 sodium triacetoxyborohydride was added. Tho reaction was then stirred an addition 8 
h at room temperature, then diluted with CH2CI2 and MeOH. The mixture was 
filtered through a pad of Celite filter aid eluted with CH2CI2, and the filtrate was 
washed with saturated aqueous NaHCOa. Hie organic layer was the separated, dried 
(Na2S04), filtered and evaporated in vacuo. The residue was purified on a flash 

15 chromatography column eluted with CH2Cl2-MeOH-NH40H (95:4: 1) to afford die 
title compound. 

HPLC7MS: 222.0 (M+1); Rt = 1.9 min. 

EXAMPLE 9-18 

20 Using the procedure described in Step B of Example 8 above, reductive amination of 
the aldehyde produced in Step A from Example 8 with the appropriate amine afforded 
the following compounds: 



Ex.# 


Compound 


HPLC-MS 
m/z (M+1); 
Rt (min) 


9 


5-rerf-Butyl-2-[(cyclopropylaimno)inethyl]phenol 


220.1; 1.8 


10 


5-ferr-Butyl-2-[(l,2,3,4-tetrahydron^hthalen-l- 
ylarQino)methyl]phenol 


310.1; 2.6 


11 


5-/e/t-Butyl-2- { [(4-methoxybenzyl)amino]methyl }phenol 


300.1; 2.5 


12 


5-rerf-Butyl-2-[(neopentylamino)methyl]phenol 


250.2; 2.2 


13 


5-ferf-Butyl-2-{[(33-dimelhylbutyl)amino]inethyl}phenol 


264.1; 2.6 


14 


5-ferr-Butyl-2-[(2,3-dihydro-lH-inden-l-ylainino)methyl]phenol 


296.1; 2.5 


15 


5-tert-Butyl-2-[(isopropylaniino)methyl]phenol 


222.1; 1.9 
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16 


5-?erf-Butyl-2-[(isc^)entylainmo)methyl]phaiol 


250.1; 2.4 


17 


5-tert-Butyl-2-[(isobutylainmo)methyl]phenol 


236.1; 2.2 


18 


5-tert-Butyl-2-(piperidin-l-yln»thyl)phenol 


248.2; 2.1 



EXAMPLE 19 
2-(ai ninoTneth Yn-3 ,5-di-rgrf-bu1:vlohenQl hydrochloride 
Step A: 2-CMoro-^^-f2.4■^J^te^f-buW^6-hvd^oxvbenzvnac^^ 

5 A finely powdered mixture of 5.2 g (25 mmol) of 3,5-di-fert- 

butylphenol and 3.15 g (25 mmol) of iS^-hydroxymethyl-2-chloroacetamide was added 
in portions to a vigorously stirred solution of 22.5 mL acetic acid and 2.5 mL (98%) 
sulfuric acid at 0-10''C, The reaction mixture was allowed to wann to room 
temperature over several hours, and stirring was maintained for a total of 16 hours. 

10 The reaction mixture was poured into ice-water, neutralized with saturated aqueous 
NaHCOs solution and extracted into CH2CI2. The organic extracts were combined, 
washed with brine, dried (Na2S04), filtered and evaporated. The residue was purified 
on a silica gel flash chromatography column eluted with 15-30-50% EtOAc in hexane. 
Evaporation of the purified fractions and drying in vacuo afforded the title compoxmd, 

15 Step B: 2-(Aminomethvn-3,5-rff-teyt-butvlphenol hvdr ochloride 

To a solution of 50 mL ethanol and 15 mL cone, hydrochloric acid was 
added 4.35 g (0.014 mol) of the product of Step A and the reaction mixture was 
stirred and heated to 85*^0 using an external oil bath for 3 h. The reaction mixture 
was then cooled to room temperature and evaporated in vacuo. Excess water was 

20 removed fix>m the product mixture by azeotropic distillation of added portions of 
toluene on a rotary evaporator. The residue was triturated with etiher and dried 
overnight in vacuo to afford the titie compound as a white crystalline solid. 
HPLCTMS: 218.9 [(M+1)-NH3]; Rt = 2.3 min, 

25 EXAMPLE 20 

3.5-Di-rgyt-butvl-2-r( ethv lamin o^m ethvllphenol 

To 0,31 1 g (1.00 mmol) of the product of Step A in Example 19 

dissolved in 10 mL of THE was added 0.2 g (5.27 mmol) lithium aluminum hydride 

in portions. The resulting mixture was stirred at room temperature overnight at which 
30 point 3 mL of EtO Ac was slowly added to decompose the remaining hydride reagent. 

After stirring an additional 30 min the reaction mixture was quenched by cautious 
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addition of 10% aq. NH4CI. The resulting mixture was filtered through Celite filter 
aid, tfien concentrated in vacuo. The residue was purified on a silica gel flash 
chromatography colunm eluted with CH2Cl2-MeOH-NH40H (97:3:0.3) to afford the 
title compound. 
5 HPLCTMS: 264.2 (M+1); Rt = 2.69 nun. 

EXAMPLE 21 
3.5-Di-teft-butvl-2-r(butvlaminotoethvnphcnol 

To a mixture of 0.47 g (2.0 mmol) of the product of Example 19 and 

10 0.15 g (2.1 mmol) of n-butyraldehyde in 10 mL of 1,2-dichloroethane was added 25 
drops of acetic acid and 3 g of finely powdered 4 A molecular sieves. The mixture 
was stirred 5 h at room temperature at which point 1 g of sodium 
triacetoxyborohydride was added. The reaction mixture was stirred overnight at room 
temperature, then diluted with 10 mL CH2CI2 and filtered through a layer of Celite 

15 filter aid. The filtrate was washed with excess saturated aq. NaHCOa, the aqueous 
layer was extracted with CH2CI2, then the organic layers were combined, dried 
(Na2S04), filtered and evaporated. The residue was purified on a silica gel flash 
chromatography column eluted with 0-10% EtOAc in CH2CI2. Evaporation of the 
purified firactions and drying in vacuo afforded the title compound. 

20 HPLOMS: 292.2 (M+l); Rt = 2.8 min. 

EXAMPLES 22-34 

Using tiie procedure described in Example 21 above, reductive amination of the 
product of Example 19 with the appropriate aldehyde or ketone afforded the following 
25 con^^unds: 



Ex.# 


Compound 


HPLC-MS 
m/z (M+l); Rt 
(min) 


22 


3,5-Di-rert-butyl-2-[(cyclohexylamino)methyl]phenol 


318.1; 2.9 


23 


3,5-Di-fer/-butyl-2-r(hexylamino)inethyl]phenol 


320.2; 3.2 


24 ^ 


3,5-Di-ferf-butyl-2-[(octylaniino)methyl]phenol 


348.2; 3.6 


25 


3,5-Di-rert-butyl-2-[(3-phenylpropylainino)methyl]phenol 


354.1; 3.1 


26 


3,5-Di-re/t-butyl-2-[(2-phenylethylainino)methyl]phenol 


340.1; 3.0 
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27 


3,5-Di-terf-butyl-2-[(de<^lamino)methyl]phenol 


376.2; 4.1 


28 


3,5-Di-tert-butyl-2-{ [(l-naphthylmethyl)amino]methyl }phenol 


376.1; 3.4 


29 


3,5-Di-rerr-butyl-2-{ [(2-naphthvlineaivl)ajmnolmethvl >Dhenol 


376.1; 3.5 


30 


3,5-Di-tert-bulyl-2-[(l,23,4-tetrahydronaphthalen-2- 
ylamino)methyl]phenol 


366.3; 3.2 


31 


3,5-Di-/e/t-butyl-2-[(decahydronaphflialen-2- 
ylainino)methyl]phenol 


372.3; 3.6 


32 


3,5-Di-tert-butyl-2-[(tetrahydro-2H-pyran-4- 
ylamino)methyl]phenol 


320.2; 2.6 


33 


3,5-Di-te/t-butyl-2-{[(cyclohexylniethyl)amino]methyl}phenol 


332.2; 3.3 


34 


3,5-Di-?ert-butyl-2-{[(3-furylmethyl)ainino]methyl}phenol 


316.1; 2.8 


35 


3,5-Di-terr-butyl-2-{ [(pyrazin-2-yhnethyll)arQino]methyl }phenol 


328.2; 2.5 


EXAMPLE 36 

3.5-Di-rert-butvl-2-rfmethvlaminotoethvnphenol 



Step A: 2.4-Di~fgrr-butvl-6-hvdroxvbenzaldehvde 
5 To a solution of 1.25 g (4.60 mmol) of the product of Example 19 (as 

the hydrochloride salt) in 10 mL of acetic acid-water (1 1:3) was added 0.75 g (5.35 
mmol) of hexamethylenetetramine. The mixture was refluxed for 3 h then treated 
with 6 mL of water and 3 mL of cone, hydrochloric acid. Heating was continued for 
10 min at which point the reaction mixture was cooled and concentrated in vacuo to 

10 remove the acetic acid The residue was partitioned between EtOAc and water, and 
the aqueous layer was separated and extracted. The combined organic layers were 
washed with brine, dried (Na2S04), filtCTed and evaporated. The product was purified 
on a silica gel flash chromatography column eluted with 5% EtOAc-hexane. 
Evaporation of the purified fractions and drying in vacuo afforded the tide compound. 

15 Step B: 3,5-Di-rgrf-butvl-2-rfmethvlamino)methvnphenol 

A mixture of 0.234 g (1.00 mmol) of the product of Step A, 3 mL of 2 
N methylamine in THF, and 0.5 mL acetic acid dissolved in 4.0 mL 1,2- 
dichloroethane was stirred at room temperature for 5 h. Sodium 
triacetoxyborohydride (0.422 g; 2.0 mmol) and 10 mL of 1,2-dichloroethane was then 

20 added and the resulting mixture was stirred overnight at room temperature. The 
reaction mixture was then treated with excess saturated aqueous NaHCOs. The 
aqueous layer was separated and extracted with CH2CI2, the organic layers were 
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combined, dried (Na2S04), filtered, and evaporated. The residue was purified on a 
siUca gel flash chromatography column eluted with CHaCh-ftfeOH-NHiOH 
(95:5:0.5). Evaporation of the purified fractions and drying in vacuo afforded the title 
compound. HPLC7MS: 250.2 (M+1); Rt = 2.5 min. 

5 

EXAMPLES 37-51 

Using the procedure described in Step B of Example 35, reductive amination of the 
aldehyde produced in Step A of Example 35 with the appropriate amine afforded the 
following compounds: 



10 



Ex.# 


Compound 


HPLC-MS 
w/z; Rt (min) 


37 


3,5-Di-te/t-butyl-2-[(2-hydroxyethylamino)methyl]phenol 


280.2; 2.4 


38 


fert-ButylN-(2,4-Di-ferr-butyl-6-hydroxybenzyl)-beta-alanmate 


364.1; 3.0 


39 


3,5-Di-rerf-butyl-2-[(2-dimethylaminoethylamino)methyl]phenol 


307.1; 2.0 


40 


3,5-Di-rert-butyl-2-({[(lR)-l-phenylethyl]amino}methyl)phenol 


340.1; 3.1 


41 


3,5-Di-fert-butyl-2-[(2,3-dihydro-lH-inden-2- 
ylamino)methyl]phenol 


352.4; 3.1 


42 


3,5-Di-te/t-butyl-2-{[(lR)-2,3-dihydro-lH-inden-l- 
ylaiDino]methyl }phenol 


352.2; 3.Z 


43 


3,5-Di-rert-butyl-2-{[(lS)-23-dihydro-lH-inden-l- 
ylaminolmethyl }phenol 


352.2; 3.1 


44 


3>Di-tert-butyl-2-{[(2-pyridin-2-3«ethyl)axmno]methyl}phenol 


341.2; 2.6 


45 


3.5-Di-fert-butyl-2-{[(2-pyridin-3-ylethyl)amino]methyl}phenol 


341.2; 2.3 


46 


3.5-Di-/cr?-butyl-2-{[(2-pyridin-4-ylethyl)amino]methyl}phenol 


341.2; 2.2 


47 


BaiylN-(2,4-rf/-te?t-butyl-6-hydroxybenzyl)-beta-alaninate 


336.2; 2.9 


48 


3,5-Di-tert-butyl-2-{ [(tetrahydro-2H-pyran-2- 
yhnethyl)amino]methyl }phenol 


334.2; 3.0 


49 


3.5-I>i-?err-butyl-2-{ [(l,4-dioxan-2- 
5imethyl)amino]methyl }phenol 


336.2; 2.6 


50 


3,5-di-fe/t-butyl-2-({ [(1 , l-dioxidotetrahydro-3- 
thienyl)methyl] amino }methyl)phenol 


368.2; 2.5 


51 


5-{ [(2,4-di-ferr-butyl-6-hydroxybenzyl)amino]methyI }-2,4- 
dihydro-3ff-l ,2,4-triazol-3-one 


333.2; 2.2 
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EXAMPLE 52 
7-(i-Atninoftthvn-3.5-di-teyt-butvlphenol 

Step A: //-ri-f2.4-di-teit-butvl-6-hvdroxvph envnethvl1acetamide 
5 To a solution of 2.06 g (10.0 mmol) of 3,5-di-ferf-butylphenol in 10 

mLof trifluoroacetic acid was added 1.6 g (11.0 mmol) of A^(l- 
is<^TOpoxyethyl)acetamide and the resulting mixture was stirred overnight at room 
ten^rature. The reaction mixture was concentrated in vacuo, and the residue was 
partitioned between EtOAc and saturated aqueous NaHCOs- The aqueous layers were 

10 separated and then extracted with EtOAc. The organic layers were combined, dried 
(Na2S04), filtered and evaporated in vacuo. The product was purified on a silica gel 
flash chromatogrohy column eluted with 0-25% EtOAc in CH2CI2. Evaporation of 
the purified fraction and drying in vacuo afforded the title compound. 
HPLC/MS: 292.1 (M+1); Rt = 3.3 min. 

15 StqpB: 7-f1-AininnetfavlV3.5-di-terf-butvlphenol 

Using the hydrolysis procedure described in Step B of Example 19 the 
product of Step A was converted to the title compound. 
HELC/MS: 233.2 [(M+1)-NH3]; Rt = 2.67 min. 



20 EXAMPLE 53 

3.5-Di-ferf-butvl-2-ri-fetfivla inino^ftthvnphenol 

Using the procedure described in Example 20, the product of Step A 
fiOTtt Example 52 was reduced with lithium aluminum hydride to afford the title 
compound. 

25 HPLC/MS: 278.4 (M+l); Rt = 2.91 min. 



EXAMPLE 54 
33-Di-feyt-butyl-2-r(propvlamino')methvnphenol 

Stq> A: 3.5-Di-te?t-butvl-2-f(propionvlamino)methvnp henvl propionate 

30 To 0.5 g (2.12 mmol) of the product of Example 19 in 20 mL of 

CBbCli was added 2 mL triethylamine and 0.5 g (5.4 mmol) of propionyl chloride. 
The reaction mixture was stirred at room temperature for 1 h then quenched with 
saturated aq. NaHCOa. The aqueous layer was extracted with CH2CI2, the organic 
lasers were combined, dried (Na2S04), filtered and evaporated in vacuo. The crude 
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title compound was used directly in the next step without further purification. 

HPLC/MS: 275.2 [(M+l^NHCOCzHs)]; Rt = 3.85 min. 

Step B: 3.5-Di-teit-butvl-2-f(p ropYlaTni no)niethvnphenol 

Using flie procedure described in Example 20, the product of Step A 
5 from was reduced with lithium aluminum hydride to afford tiie title compound. 
HPLC/MS: 278.1 (M+1); Rt = 2.7 min. 

EXAMPLE 55 
3,5-Di-rgyt-butvl-2-r(allvlamino)methvl1phenol 

10 To 0.705 g (2.99 mmol) of the product of Example 19 in 15 mL of 

CH2CI2 was added 1 g of solid NaHCOa followed by 0.525 g (3.12 mmol) of allyl 
iodide. The reaction mixture was stirred overnight at room temperature, then filtered 
and evaporated in vacuo. The residue was purified oa a silica gel flash 
chromatography colmxm eluted with 0-1% MeOH in CH2CI2. Evaporation of the 

15 purified fractions and drying in vacuo afforded the title compound. 
HPLC/MS: 276.1 (M+1); Rt = 2.7 min. 

EXAMPLE 56 
2-fAminomethvD-5-ftrichlorovinvl^phenol 

20 Step A: 2.2.2-Trichloro-l-(3-methoxvphenvl)eflianol 

To a solution of 1.8 mL (22.5 nmaiol) of chloroform in 10 mL DMF 
was added 1.4 g (10 nunol) of 3-methoxybenzaldehyde. The reaction mixture was 
chilled to O^C and a solution of 0.40 g (7 mmol) of potassium hydroxide in 1.8 mL of 
methanol was added. The reaction mixture was stirrsd for 3 h at 0°C, then quenched 

25 by addition of 1 mL of 1 N hydrochloric acid. The reaction mixture was adjusted to 
pH = 7, then extracted with EtOAc. The organic layers were washed with brine, dried 
(Na2S04), filtered and evaporated. The product was used in the next step without 
further purification. 

Step B: 1 -Methoxv-3-( 1 ,2.2,2-tetrachloroeth>d)benzene 

30 To a suspension of 2.4 g (11.0 mmol) of phosphorous pentachloride in 

7.0 mL of CH2CI2 was added a solution of 2.28 g (9.0 mmol) of the product of Step A 
in 5.0 mL of CH2CI2. The reaction mixture became homogenous while it was stirred 
at room temperature for 3 h. The leaction mixture was then cooled to 0°C with an 
external ice-water bath and ice and water were added. The reaction mixture was 
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aUowed to wann to room temperature while stirring for 1 h. and was then extracted 
with CHaCh. The organic layers were combined, dried (NazSOA). filtered and 
evaporated. The residue was purified on a siUca gel flash chromatography column 
eluted with 5-20% EtOAc-hexane. Evaporation of the purified fractions afforded the 
5 title compovmd as a colorless oil. 

Step C: 1 -Methoxv-^-ftrichlorov invnbenzene 

To a magnetically stirred solution of 0.228 g (5.7 mmol) of sodium 
hydroxide in 2.0 mL methanol was slowly added a solution of 1.2 g (4.4 mmol) of the 
10 product of Step B in 1 .0 mL methanol. A white precipitate was deposited and the 
reaction mixture was stirred for an additional 3 h. At this pomt tiie reaction mixture 
was evaporated in vacuo and the residue was purified on a silica gel flash 
chromatography column eluted with hexane. Evaporation of the purified fractions 
afforded the title compound. 
15 Step D: 3-(Trichlor nvinvl>phenol 

A solution of 3.0 g (12.0 nunol) of boron tribromide in 10 mL of 
CH2a2 was magnetically stirred at O^C wilh an external ice-water bath, while a 
solution of 2.38 g (10.0 mmol) of tiie product of Step C in 20 mL CH2CI2 was slowly 
added over a period of 1 h. At this point the reaction mixture was allowed to slowly 
20 warm to room temperature and stilling was continued for an additional 5 h. The 
reaction was again cooled to O^C and quenched by addition of 40 mL water. The 
organic layer was separated and tiien washed witii 2 N NaOR The aqueous extracts 
were acidified with 1 N HCl and extiacted witii etiier. The organic extracts were 
combined, washed witii brine, dried (MgS04). filtered and evaporated in vacuo to 
25 afford the title compound which was used directly in tiie next step witiiout further 
pvirification. 

StepE: 2-Chloro-iV-r^-^vtlroxv-4 -rtrichlorovjnvnbenzvnacctamide 

A mixture of 2.02 g (9.0 mmol) of tiie product of Step D and 1.10 g 
(9.0 mmol) of Ar-hydroxymethyl-2-chloroacetamide was added in portions to a 
30 vigorously stirred solution of 9.0 mL acetic acid and 1 .0 mL (98%) sulfuric acid at 0- 
10°C. The reaction mixture was allowed to warm to room temperatiire over several 
hours, and stirring was maintained for a total of 2 days. The reaction mixhire was 
poured into ice-water, neutiralized witii saturated aqueous NaHCOa solution and 
extracted into CH2CI2. The organic extracts were combined, washed witii brine, dried 
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(Na2S04), filtered and evaporated. The residue was purified on a silica gel flash 
chromatography column eluted with a gradient of 10-30% EtOAc in hexane. 
Evaporation of the purified fractions and drying in vacuo afforded the title compound. 
StepF: 2-fAininoroethvlV5-(trichlorovinvnphenol 

To a solution of 5 mL ethanol and 1.5 mL cone, hydrochloric acid was 
added 0.818 g (2.5 mmol) of the product of Step E and the reaction mixture was 
stirred and heated to 85**C using an external oil bath overnight. The reaction mixture 
was then cooled to room temperature and evaporated in vacuo. The residue was 
triturated with ether and dried overnight in vacuo to afford the title compound as a 
white crystalline solid. 

HPLC/MS: 236.9 [(M+1)-NH3]; Rt = 2.0 min. 

EXAMPLES? 
?.- [( FthYlamm o^methvn-5-(trichlorovinvDphenol 

Using the procedure described in Example 2, the product of Step E in 
Example 56 may be reduced with lithium aluminvma hydride to afford the title 
compound. 

EXAMPLES 58 and59 
20 Using the procedure described in Example 3, the product of Step F in 

Example 56 was subjected to reductive amination with cyclohexanone and 
benzaldehyde to afford the following compounds respectively: 
2-r(Cvclohexvlaminotoethvn-5-ftrichlorovinvDphenol which ha± 
HPLC/MS: 334.0 (M+1); Rt = 2.5 min. 
25 2-r(Benzvlamino^methvll-54trichlorovinvDphenol which had: 
HPLC/MS: 342.0 (M+1); Rt = 2.5 min. 

EXAMPLE 60 

2-rfPropvlamino^methyn-5-(trichlorovinvDphenol 
30 Step A: 2~Hvdroxv-4-(trichlorovinvl)benzaldehvde 

To a solution of 0.375 g (1.3 mmol) of the product of Step F in 
Example 56 in 3.0 mL of HOAc-HzO (11:3) was added 1.17 g (8.3 mmol) of 
hexamethylenetetramine dissolved in 1.0 niL water. The reaction mixture was 
magnetically stirred and heated at 130''C for 3 h at which point 3 mL of a 2:1 solution 
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of wato- and cone, hydrochloric acid was added. The reaction mixture was heated for 
an additional 10 min at 130°C, tiien cooled to room temperature and the acetic acid 
was removed on a rotary ev^orator. The residue was partitioned between EtOAc and 
water, then extracted. The organic layers were combined and dried (Na2S04). The 
5 filtrate was passed through a layer of Celite filter aid, then evaporated. The residual 
oil was dried in vacuo and subsequently used in the next step without further 
purification. 

Step B: 2-r(Propvlamino')methvn-5-(trichl orovinvnphenol 

To a mixture of 0.21 1 g (0.84 mmol) of the product of Step A and 

10 0. 177 g (2.94 mmol) of n-propylamine dissolved in 8 mL of CH2CI2 was added 0.5 g 
of finely powdered 4A molecular sieves. The reaction mixture was stirred under a 
nitrogen atmosphere at room temperature overnight, then 0.445 g (2.1 mmol) of 
sodium triacetoxyborohydride was added. The reaction was thrai stirred an addition 8 
h at room temperature , then diluted with CH2CI2 and MeOH. The mixture was 

15 filtered through a pad of Celite filtra: aid eluted with CH2CI2, and the filtrate was 

washed with saturated aqueous NaHCOa. The organic layer was the separated, dried 
(Na2S04), filtered and evaporated in vacuo. The residue was purified on a silica gel 
flash chromatography column eluted first with CH2Cl2-MeOH-NH40H (96:3:1) 
followed by CH2Cl2-MeOH-NH40H (94:5: 1). Evaporation of the purified fiactions 

20 and dryuag m vacuo afforded the title compound. 
HPLOMS: 293.8 (M+l); Rt = 2.2 min. 

EXAMPLES 61-65 

Using the procedure described in Step B of Example 8 above, reductive amination of 
25 the aldehyde produced in Step A from Example 57 with the appropriate amine 
afforded the followmg compounds: 



Ex.# 


Compound 


HPLC-MS 
m/z (M+l); Rt 
(min) 


61 


2-[(cyclopropylainmo)methyl]-5-(trichlorovinyl)phenol 


291.9; 2.1 


62 


2-[(isopropylamino)methyl]-5-(trichlorovinyl)phenol 


293.8; 2.1 


63 


2-[(l,2,3,4-tetrahyclronaphthalen-l-ylainino)methyl]-5- 
(trichlorovinyl)phenol 


382.0; 2.7 
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64 


2-[(23-dihydro-lH-inden-l-ylamino)methyl]-5- 
(trichloroviiiyl)phenol 


368.0; 2.6 


65 


2-[(rert-bu^ammo)methyl]-5-(trichlQrovinyl)phenol 


307.9; 2.2 



EXAMPLE 66 
2-fAminomethvl)-3,5"bisf1richlorQvinvnphenol 

Step A: l"Methoxv-3.5"bisa~hvdroxv-2.2,2-tricMoroethvDbenzene 
5 To a solution of 0.60 g (5 mmol) of chloroform in 2 mL DMF was 

added 0.164 g (1.0 mmol) of 5-methoxy-l,3-difonnylbenzene (Provent, C; 
Chautemps, P.; Gellon, G.; Pierre, J.-L. Tetrahedron Lett, 1996, 57, 1393-96). The 
reaction mixture was chilled to C^C and a solution of 39.5 mg (0.7 mmol) of 
potassium hydroxide in 0.2 mL of methanol was added. The reaction mixture was 

10 stirred for 20 min at 0°C, then was quenched by addition of 1 mL of 1 N hydrochloric 
acid. The reaction mixture was adjusted to pH = 7, then extracted with EtOAc. The 
organic layers were washed with brine, dried Q^bSO^, filtered and evaporated. The 
product was used in the next step without further purification. 
Step B: l-Methoxv-3.5"bis(l,2.2,2-tetrachloroethvl)benzene 

15 To a suspension of 0.376 g (1.8 mmol) of phosphorous pentachloride 

in 0.5 mL of CH2CI2 was added a solution of 0.301 g (0.75 mmol) of Ae product of 
Step A in 0.4 mL of CH2CI2. The reaction mixture became homogenous while it was 
stirred at room temperature for 30 min. The reaction mixture was thm quenched by 
addition of ice and water, then allowed to warm to room temperature while stirang for 

20 30 min. The reaction mixture was extracted with CH2CI2, the organic layers were 
combined, dried (Na2S04), filtered and evaporated. The residue was purified on a 
silica gel flash chromatography coluron eluted with 0-20% EtOAc-hexane. 
Evaporation of the purified firactions afforded the title compound. 
Step C: l-Methoxv-3,5--bis(trichlorovinvl)beiizene 

25 To a magnetically stirred solution of 30 mg (0.73 mmol) of sodium 

hydroxide in 0.2 mL methanol was slowly added a solution of 0.122 g (0.28 mmol) of 
the product of Step B in 0.1 mL methanol. A white precipitate was deposited and the 
reaction mixture was then stirred overnight. The reaction mixture was then 
evaporated in vacuo and the residue was purified on a silica gel flash chromatography 

30 column eluted with hexane. Evaporation of the purified fractions afforded the title 
compound. 
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Step D: 3,5-Bis(trichlorovmvl)phenol 

A solution of 0.153 g (0.6 mmol) of boron tribronude in 0.5 mL of 
CH2CI2 was magnetically stirred at O^'C with an external ice-water bath, while a 
5 solution of 0.093 g (0.25 mmol) of the product of Step C in 0.5 mL CH2CI2 was added 
over a period of 5 min. The reaction mixture was stirred an additional 30 nadn at 0°C 
then allowed to warm to room temperature and stirring was continued overnight. The 
reaction was again cooled to 0°C and quenched by addition of 1.0 mL water. The 
organic layer was separated and then washed with 2 N NaOH. The aqueous extracts 
10 were acidified with 1 N HCl and extracted with ether. The organic extracts were 

combined, washed with brine, dried (h/LgSO^\ filtered and evaporated in vacuo. The 
residue was purified on a silica gel flash chromatography colunm eluted with 5% 
EtOAc-hexane. Evaporation of the purified fractions and drying in vacuo afforded the 
title compound. 

15 Step E: 2-Chloro-JV-r2-hvdroxv-4,6-bisftricMorovinvnbenzvl1acetamide 

A mixture of 0.352 g (1.0 mmol) of the product of Step D and 0.123 g 
(1.0 nomol) of iV-hydroxymethyl-2-chloroacetamide was added in portions to a 
vigorously stirred solution of 0.9 mL acetic acid and 0.1 mL (98%) sulfuric acid at 0- 
10°C. The reaction mixture was allowed to warm to room temperature, and stirring 

20 was noaintained for a total of 4 days. The reaction mixture was poured into ice-water, 
neutralized with saturated aqueous NaHCXDa solution and extracted into CH2CI2. The 
organic extracts were combined, washed with brine, dried (Na2S04), filtered and 
evaporated. The residue was purified on a silica gel flash chromatography column 
eluted with 5-10% EtOAc in hexane. Evaporation of the purified fractions and drying 

25 in vacuo afforded the title compound. 

Step F: 2-(AminomethvlV3^-bis(trichlorovinvnphenol 

To a solution of 0.2 mL ethanol and 60 jiL cone, hydrochloric acid was 
added 0.025 g (0.05 mmol) of the product of Step E and the reaction mixture was 
stirred and heated to 85°C using an extemal oil bath overnight. The reaction mixture 

30 was then cooled to room temperature and evaporated in vacuo. The residue was 
triturated with ether and dried overnight in vacuo to afford the title compound as a 
white crystalline solid. 

HPLC7MS: 381.9 (M+1), 364.8 [(M+1>NH3]; Rt = 2,6 min. 
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EXAMPLE 67 

Using the procedure described in Example 2, the product of Step E in 
5 Example 53 was reduced Avith lithium aluminum hydride to afford the title compound. 
HPLC/MS: 409.8 (M+1); Rt = 2.9 min. 



EXAMPLE 68 
2-(Aminomethyl)-5-fer^-butyl-3-methylphenol 

10 Stsp A: JV-f 4-rgr/-butvl-2~hYdroxv-6-methvlbenzvlV2-chloroace tamide and JV- 

(2-teyt'butvl-6-hvdroxv-4-methvlbenzvlV2-<:hloroacetainide 

To a solution of 1.64 g of 3-f6rf-butyl-5-methylphenol (prepared from 
commercially available 2-/ert-butyl-5-methylphenol according to U.S. Patent 
3,880,937) and 1.5 g of iV-hydroxymethyl-2-<5hloroacetaimde is added 10 mL of TEA. 

15 The reaction mixture was stirred overnight at room temperature, then poured into 200 
mL water and neutralized with NaHCOa. Hie organic layer was separated and the 
aqueous layer was extracted with three times with 50 mL CH2CI2. The combined 
extracts were dried (Na2S04), filtered and evaporated in vacuo. The residue was 
purified on a silica gel flash chromatography column eluted with a gradient of 5-50% 

20 EtOAc in hexane which afforded three products in the following order of elution: 
(4-terf-butyl-2-hydroxy-6-methylbenzyl>2-<:Moroacetarnide,iV-(^ 
hydroxy-4-methylbenzyl)-2-chloroacetanude and iV,Ar-[(4-rert-butyl-2-hydroxy-6- 
methyl-l,3-phenylene)di(methylene)]bis(2-chloroacetamide). 
StepB: 2-fAminomethvlV5-fgyt-butvl-3-methvlphenol 

25 To 0.2 g of iV-(4-fe/t-butyl-2-hydroxy-6-methylbenzyl>'2- 

chloroacetamide from Step A in 10 mL of 95% ethanol was added 1 mL HCh The 
resulting mixture was refluxed for 4 h then aged overnight at 50°C. The reaction 
mixture was concentrated to remove the ethanol and then partitioned between EtOAc 
and saturated aqueous NaHCOs. The organic layer was dried (Na2S04), filtered and 

30 evaporated to afford the title compound. 

HPLC/MS: 177.1 [(M+1)-NH3]; Rt = 2.75 min. 
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EXAMPLE 69 

2- (Aminoinethyl)-3-rerf-butyl-5-methylphenoI 

Using the procedure described in Step B of Example 68, iV-(2-f^rr- 
butyl-6-hydroxy-4-methylbenzyl)-2-chloroacetamide from Step A of Example 68 was 
5 converted to the title compound. 

HPLC/MS: 177,1 [(M+1>NH3]; Rt = 2.87 min. 

EXAMPLE 70 

3- (Aminomethyl)-4,6-di--rerr-butyl-4-chlorobiphenyl--2-ol 

10 Step A: 2.4-Di-terf-butvl-4'-chloro-6-methoxvbiphenYl 

A solution of 9,0 g (30.1 mmol) of 2-biomo-l,5-di-fe/t-butyl-3- 
methoxybenzene (Zhang, H,; Kwong, RY.; Tian, Y.; Chan, K.S. /. Org. Chem. 1998, 
63, 6886-6890) in 100 mL of DME was purged with nitrogen for 15 min and 1 ,5 g 
(0.13 mmol) of tetrakis(triphenylphosphine)palladium(0) was added. After stirring 20 

15 min 5.0 g (31,9 mmol) of 4-chlorobenzeneboronic acid was added. The reaction 

mixture was stirred at 75*'C and 15 mL of 5 N sodium hydroxide was added dropwise. 
The resulting mixture was tiien stirred overnight at SC^C. The reaction mixture was 
then cooled to room tenaperature and the DME was removed in vacuo. The residue 
was partitioned between water and hexane containing 10% EtOAc and extracted. The 

20 organic layer was dried, filtered and evaporated to afford the title compound suitable 
for use in the next step. 

Step B: 4,6-di-/gyt-butvl-4'-chlorobiphenvl-2-ol 

A solution of 4.9 g (14.8 mmol) of the product of Step A in 30 mL of 
CH2CI2 was placed in an extemal cooling bath containing dry ice and acetone and 

25 stirred under a nitrogen atmosphere. A 1.0 M solution of boron tribromide (20 mL, 
20.0 mmol) in CH2CI2 was added dropwise. After the addition was complete, the 
reaction mixture was stirred an additional 5 min then allowed to warm to room 
temperature. After stirring 1 h the reaction mixture was poured into 500 mL ice water 
and was stirred for 30 min. The aqueous layer was separated and extracted with 100 

30 mL CH2CI2. The organic layers were combined, dried (Na2S04), filtered and 

evaporated in vacuo. The residue was purified on a silica gel flash chromatography 
colunm eluted with 3% EtOAc-hexanes. Evaporation of the purified firactions and 
drying in vacuo afforded the title compound. 

Step C: 2-<:Moro--jy-rf4.6-di-feyt-butvl"4'-chloro-2--hvdroxvbiphenvl-3- 
35 yltoethvllacetamide 
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To a solution of 3.0 g (9.5 nimol) of the product of Step B and 1.25 g 
(10.1 mmol) of JV-hydroxymethyl-2-chloroacetaniide in 20 mL CH2CI2 was added 25 
mL of liifluoroacetic acid. The reaction mixture was stirred under a nitrogen 
atmosphere overnight and then concentrated in vacuo. The residue was partitioned 

5 between EtOAc and excess saturated aqueous NaHCOs. The aqueous layer was 

separated and re^xtracted with EtOAc. The organic layers were then combined, dried 
(Na2S04), filtered and evaporated in vacuo to afford the title compound. 
StepD: 3-fAminomethvn-4.6-di-tert -hiitvl-4'-chlorohiphenvl-2-ol 

To a mixture of 0.30 g (0.71 mmol) of the product from Step C in 20 

10 mL ethanol was added 3 mL cone, hydrochloric acid and the resulting solution was 
stirredandheatedovemightat75°C. The reaction mixture was then cooled to room 
temperature, concentrated in vacuo and the resddue was partitioned between EtOAc 
and saturated aqueous NaHCOa. The aqueous layer was separated and re-extracted 
with EtOAc. The organic layers were combined, dried (NaiSO^, filtered and 

15 evaporated in vacuo to afford the title compound. 
HPLCyMS: 329.2 (M+1); Rt = 3.28 min. 

EXAMPLE 71 

4,6-Di-tert-butyl-3-[(ferf-butylamino)methyl]-4'-chlorobiphenyl-2-ol 
20 Step A: 4.6-Di-terr-butv1-4'-chloro- ^-hvdroxvbiphe.nv1-3-carbaldehyde 

Using the procedure described in Step A of Example 8 above, the 
product of Step D in Example 70 was converted to the title compound. 
StepB: 4,6-Di-te/t-butv1-3-rftert-biitvlaTTtino^me thv1 M '-chlo robiphenyl-2-ol 

Using the procedure described in Step B of Example 8 above, the 
25 product of Step A and rerf-butylamine were converted to the title compound. 
HPLC/MS: 402.1 (M+l); Rt = 3.6 min. 

EXAMPLES 72-74 

Using the procedure described in Step B of Example 8 above, the product of Step A in 
30 Example 71 and the appropriate amines were converted to the following compounds: 







HPLC-MS 


Ex.# 


Compound 


in/z (M+l); Rt 






(rain) 
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72 


4,6-di-rert-butyl-3-[(butylaimno)methyl]-4'-chlorobiphenyl-2-ol 


402.1; 3.6 


73 


4,6-Di-/e/t-butyl-4'-<;Waro-3-[(dimethylan)ino)methyl]biphen3^-2- 
ol 


374.1; 3.44 


74 


4.6-IM-tert-butyl-4'-cWoro-3-[(dietliylammo)inethyl]biphenyl-2-ol 


402.1; 3.6 



EXAMPUB75 
5-rert-butyl-2-[2Kdimethylamino)ethyl]pheaiol 
Step A: f4-rerf-butvl-2-methoxvDhenvDacetic acid 

5 A mixture of 5.76 g (27.9 mmol) of l-(4-fe/t-butyl-2- 

iiiethoxyphenyl)ethanone (described in patent applications WO 01/02366; WO 
99/52857; WO 99/21836; WO 97/48683), 1.1 g (34.3 mmol) sulfur and 15 mL 
moipholine (0.172 mol) was refluxed overnight under a nitrogen atmospliere. The 
reaction mixture was cooled and poured into 200 mL water containing 30 g sodium 

10 hydroxide and the resulting mixmre was again refluxed overnight. The reaction 

mixture was then cooled to room temperature, diluted with an equal volume of water, 
and filtered through a pad of CeUte filter aid. The fUtrate was then cooled with an 
external ice water bath and acidified. The resulting precipitate was filtered, washed 
with water and air dried. The residue was then suspended in EtOAc and filtered to 

1 5 remove insoluble material and the filtrate was concentrated in vacuo to afford the title 
compound. 

Step B: f4-Teyt-butvl-2-me1iiox vphenvnacetvl chloride 

To 0.52 g (0.23 mmol) of the product of Step A was added 10 mL 
CH2CI2 and 1 mL triethylamine. The resulting solution was concentrated in vacuo to 

20 remove the solvent and excess trietiiylamine. The residual triethjiammonium salt was 
re-issolved in 10 mL CH2a2 and 1.0 mL of oxalyl chloride was added. After stirring 
30 min the reaction mixture was evaporated in vacuo to afford the title compound 
which was used in the next step without further purification. 
Step C: 2-(4-reyt-biitvl-2-methoxvphenvlVj\^.A^-dimeth vlacetamide 

25 The product of Step B was dissolved in 20 mL CH2CI2 and 5.0 mL of a 

2 M solution of dimethylamine in tetrahydrofuran was added. The reaction mixture 
was stirred overnight at room temperature, and then concentrated in vacuo. The 
residue was partitioned between 50 mL EtOAc, 20 mL water and 10 mL of 5 N 
sodium hydroxide. The aqueous layer was separated and re extracted with EtOAc, 
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then the organic layers were combined, dried 0S[a2SO4), filtered and evaporated in 
vacuo to afford the title compound. 

StepD: r2>-(4>rgyt-butv^2-methoxvphenvDe thvl1dimethvlamine 

To a solution of 0.323 g (0.13 mmol) of the product of Step C in 10 
5 mL of anhydrous THF was carefully added 0.1 g (2.63 mmol) of Uthium aluminum 
hydride. The reaction mixture was then stirred overnight under a nitrogen atmosphere 
at 65°C. The reaction mixture was then cooled using an external ice water bath, 5.0 
mL EtOAc was added. The reaction mixture was stirred an additional 20 min, at 
which point an excess of 2.5 N aqueous sodium hydroxide was added, followed by 50 
10 mLEtOAc. The aqueous layer was separated and re-extracted with EtOAc. The 
organic layers were combined, dried 0^a2SO4), filtered and evaporated in vacuo to 
afford the title compound. 

StepE: 5-rgyt-butvl-2-r2-fdimethvlamino^ethvnphenol 

A mixture of 0.092 g (0.39 mmol) of the product from step D and 3.0 

15 mL of 48% aqueous hydrobromic acid was refluxed for 1 h. The reaction mixture was 
cooled to room temperature and partitioned between saturated aqueous NaHCOs and 
ether. The aqueous layer was separated and re extracted with ether. The organic 
layers were combined, dried (NaaSOA), filtered and evaporated in vacuo to afford the 
title compound. 

20 HPLC/MS: 222.1 (M+1); Rt = 1.9 min. 

EXAMPLE 76 
5-r^rr-butyl-2-[2-(methylamino)ethyl]phenol 

Reaction of the product of Step B in Example 75 with methylanndne 
25 instead of dimethylamine as described in Step C of Example 75 afforded 2-(4-reft- 
butyl-2-methoxyphenyl)-A^-methylacetamide. Treatment of this later product 
according to the procedures described in Steps D and E of example 75 affords the tifle 
compound. 

HPLCAMS: 208.2 (M+1); Rt = 2.8 min. 

30 

EXAMPLE 77 
2-(2-Aminoethyl)-3,5-di-tert-butylphenol 
Step A: 2-rBenzvloxv'>-4.6-di-rgyt-butvlbenzaldehvde 

To a solution of 1.17 g (5.0 mmol) of 2,4-di-f^7t-butyl-6- 
35 hydroxybenzaldehyde (from Step A of Example 35) in 10 mL of dry DMF was added 
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0.25 g (10.4 mmol) of powdered sodium hydride and the resulting mixture was stirred 
for 30 min under a nitrogen atmosphere. Benzyl bromide (1.0 g, 5.9 mmol) was then 
added and the resulting mixture was stirred for an additional 3 h. The reaction 
mixture was then concentrated in vacuo and the residue was partitioned between ether 
5 and water. The aqueous layer was re extracted with ether and the organic layers were 
then combined, dried (Na2S04), filtered and evaporated. The residue was purified on 
a silica gel flash chromatography column eluted with 0-10% EtOAc-hexane. 
Combination of the purified firactions and drying in vacuo afforded the title 
compound. 

10 StepB: l-flBenzvloxvV3.5-di-rgyt-butvl-2-r2-nitrovinv nbenzene 

To a mixture of 1.5 g (4.6 mmol) of the product of St^ A and 2.0 g of 
ammonium acetate in 25 mOL acetic acid was added 3 mL nitromethane. The reaction 
mixture was refluxed for 5 h, then cooled to room temperature and the volatiles were 
removed in vacuo. The residue was partitioned between EtOAc and water, then 

15 separated. Hie aqueous layer was re-extracted with EtOAc, the organic layers were 
combined, dried (Na2S04), filtered and evaporated in vacuo. The residue was purified 
on a silica gel flash chromatography column eluted with 0-20% CH2Cl2-hexane- 
Combination of the purified fi:actions and drying in vacuo afforded the title 
compound. 

20 Step C: 7.-(2-ATnin oethvlV3,5-di-feyt-butvlphenol 

To a solution of 0.183 g (0.5 mmol) of the product of Step B in 10 mL 
of methanol was added 0.1 g of 10% palladium on carbon catalyst and the reaction 
mixture was stirred in Parr shaker under 40 psig of hydrogen overnight The reaction 
mixture was then filtered through Celite filter aid and the filtrate was evaporated in 

25 vacuo. The residue was purified on a silica gel flash chromatography colunm eluted 
with mixtures of CH2Cl2/MeOH/conc. NH4OH of the following compositions: 
97/3/0.3; 95/5/0.5; and 90/10/1. Combination of the purifiled fractions and drying in 
vacuo afforded the title compound. 
HPLC/MS: 250.1 (M+1); Rt = 2.6 min. 

30 

EXAMPLE 78 

2-[2-(Benzylamino)ethyl]-3^-di-feft-butylphenol 

The product of Example 75 (0.143 g) was treated with 0.060 g (0.58 
mmol) of benzaldehyde according to the procedure described in Example 3. The 
35 product was purified on a silica gel flash chromatography column eluted with 5% 
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isopiopanol in hexane. Evaporation of the purified fractions and drying in vacuo 
afforded the title compound. 
HPLC/MS: 340.1 (M+1); Rt = 3.1 min. 

5 EXAMPLE 79 

3,5-Di-tert-butyl-2-[2-(cyclohexylamino)ethyl]phenol 
Step A: l2-r2-nBenzvloxv'>^.6-di-tert-butvlphe nvnethvn amine 

To a suspension of 0.10 g (4.59 namol) of lithium borohydride in 3 mL 
THF was carefully added 1.3 mL (10.2 mmol) of chlorotrimethylsilane. The reaction 

10 mixture was stirred for 2 min and flien a solution of 0.367 g (1.0 mmol) of 1- 

(benzyloxy)-3,5-di-tert-butyl-2-[2-mtrovmyl]ben2ene from Step B of Example 75 
dissolved in 1.5 mL of anhydrous THF was slowly added. The resulting reaction 
mixture was stirred overnight at room temperature then cooled using an external ice 
water bath and 15 mL of methanol was slowly added. The resulting mixture was 

15 evaporated in vacuo, the residue was the treated with 20 mL of 5 N aqueous sodium 
hydroxide and then the reaction mixture was extracted with 5 times with 20 mL 
portions of CH2CI2. The combined extracts were dried (NaaSO*), filtered and 
evaporated in vacuo. The residue was purified on a silica gel flash chromatography 
column eluted initially with 5% MeOH in CH2CI2 followed by a 95/5/0.5 mixture of 

20 CH2Cl2-MeOH-conc. NH4OH. Combination of the purified fractions and evaporation 
in vacuo afforded the title compound. 

Step B: 1 2-r2-fBenzvloxvV4.6-di-teyt-butvlphenvnetiivU cvclohexvlamine 

The product from Step A (0.227 g) was treated with 0.070 g (0.71 
mmol) of cyclohexanone according to the procedure described in Example 3. The 
25 product was purified on a silica gel flash chromatography column eluted with 5-10% 
isopropanol in hexane. Evaporation of the pimfied fractions and drying in vacuo 
afforded the title compound. 

Step C: 3.5-Di-ferf-hutvl-2-r2-fcvclohexvla n^inr>)ethvnphenol 

A solution of 0.125 g (0.30 mmol) of the product of Step B dissolved 
30 in 10 mL ethanol was purged witii nitrogen for 10 min, then 0.05 g of 10% palladium 
on carbon catalyst and 1 mL (10.6 mmol) of 1,4-cyclohexadiene was added and the 
reaction mixture was stirred overnight at room temperature. An additional 0.05 g of 
10% palladium on carbon catalyst and 1 mL (10.6 mmol) of 1,4-cyclohexadiene was 
added and the reaction mixture was then refluxed for 1 h. The reaction mixture was 
35 then cooled to room temperature and filtered through a pad of Celite filter aid. The 
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filtiate was concentrated in vacuo and the residue was purified on a silica gel flash 
chromatography column eluted with 50% EtOAc in hexane. Combination of the 
purified fractions and drying in vacuo afforded the title compound. 
HPLC/MS: 332.3 <M+1); Rt = 3.1 min. 

5 

Plasmodium Falciparum Assay In Vitro (PFATV) 

The PFAIV assay is an in vitro assay designed to identify potential 
inhibitors of Plasmodium falciparum by measuring the incorporation of tritiated 
hypoxanthine into parasitized red blood cells. 
10 The following method is an adaptation of the method described by 

Desjardins, RE et al, 1979, AAC Vol 16 p710-718: 

1. Sixty microliters of a solution of RPMI 1640 media plus (1:100 dilution) 
gentamycin containing desired concentration of test conq>ound is added to the wells 

15 of a 96-well plate. (For titrations, 120 microliters is added to the top well and the 
compounds are serially diluted into 60 microliters of media.) 

2. Kfty three microliters of parasitized red blood cells is added to the wells. The 
parasitemia of the culture is approximately 2-3% and the hematocrit is 5%. The red 

20 blood cells are diluted in RPMI1640 media containing 20% himaan A+ serum and 
gentamycin. 

3. Twelve microliters of RPMI1640 media containing 200^Ci (1:25 dilution of 
l|uiCi/ml solution) is added to each well. 

25 

4. The plates are incubated at 37% for 48 hours under reduced CO2 conditions 
(candle jar). After incubation, the plates are frozen ovCTaight, then thawed and 
harvested on a manual 96-well harvester onto Unifilter GF/B plates. 

30 5. The plates are counted on a Wallac microbeta and % inhibition of parasite growth 
is determined as compared to control wells containing no compound. 

The compounds of this invention have IC50 of < 1 ug/ml. 
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